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Abstract
Schoenoplectiella ×trapezoidea (Koidz.) J. Jung & H.K. Choi has been treated as a hybrid between S. hota-
rui (Ohwi) J. Jung & H.K. Choi and S. triangulata (Roxb.) J. Jung & H.K. Choi or S. juncoides (Roxb.) Lye 
and S. triangulata. However, we found two morphological types of S. ×trapezoidea in a population of Makino-
cho,	Shiga Pref., Japan. One has slender trigonal to pentagonal culms, shorter spikelets, and high seed fertili-
ty (A-type), and the other has thicker irregularly rather sharp tetragonal to pentagonal culms, longer spikelets 
often twisted at the upper part, and low seed fertility (B-type). We carried out cytological, morphological and 
reproductive studies of both types of S. ×trapezoidea together with its presumed parent species, S. hotarui, S. 
juncoides and S. triangulata, from the populations and nearby fallow field. Chromosome number of S. hotarui, S. 
triangulata, and A-type with 2n = 42, B-type with 2n = 58 and S. juncoides with 2n = 74 were found. A-type 
is mainly growing between S. hotarui and S. triangulata in the population and showed intermediate morphol-
ogy between them so, A-type is not inconsistent with a hybrid between S. hotarui and S. triangulate. A-type 
also showed lower pollen stainability and seed fertility than parental species, which might support the hybrid 
origin of A-type. Meanwhile, B-type (2n = 58) well showed intermediate chromosome number and morphology 
between S. trapezoidea (2n = 42) and S. juncoides (2n = 74). Moreover, as B type showed many monovalents 
and heteromorphic trivalents in meiosis configurations, low pollen stainability and seed fertility, it is highly 
possible that B-type is a hybrid between S. juncoides and S. triangulata. The examination of the type speci-
mens showed that the name S. trapezoidea should be retained for ‘S. trapezoidea (A type)’, a hybrid ‘S. hotarui 
× S. triangulata’ although we could not clearly show that this plant is really a hybrid in the present study. 
For ‘S. trapezoidea (B type)’, we proposed a name Schoenoplectiella ×yashiroi J. Oda & Nagam., hybr. nov. for 
a hybrid S. juncoides × S. triangulata. 
Key words：  Cyperaceae, cytotaxonomy, hybrid, Schoenoplectiella, Schoenoplectiella trapezoidea, Schoenoplecti-
ella ×yashiroi.
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（Matsumura 1905）。後に Ohwi（1944, 1953）は
シカクホタルイもサンカクホタルイも同じ植物と考
え，両者をホタルイの変種とし，Scirpus juncoides 
Roxb. var. triangulatus （Honda） Ohwiをサンカ
クホタルイ（シカクホタルイ）の正名とした（Table 






















を?Schoenoplectus hotarui ×S. triangulatusとし，
狭義ホタルイとカンガレイの雑種である可能性を示
唆した。Yano and Hoshino （2005）は宮城県産の
シカクホタルイの染色体数を調べ，それが2n = 43





















Scientific name Japanese	 name Taxonomic treatment References Notes
S. trapezoidea (Koidz.) 
J. Jung & H. K. Choi
シカクホタルイ  
Shikaku-hotarui
S. hotarui × S. triangulata
Hayasaka (2002), 
Yano & Hoshino (2005), 
Yano et al. (2010)
S. juncoides × S. triangulata
Koyama (1958),
Ohwi (1965, 1981), 
Ohwi & Kitagawa (1992), 
Yashiro (2007),
Hoshino et al. (2011),
Kadono (2014)
Ohwi (1965, 1981) 
and Ohwi & Kitagawa 
(1992) merged S. hota-
rui in S. juncoides




Synonym of Scirpus juncoi-
des var. triangulatus Ohwi (1944, 1953)
Scirpus juncoides 








Scirpus erectus var. 
triangulatus Honda
Ohwi (1944, 1953)
Ohwi (1944, 1953) 
merged S. hotarui in S. 
juncoides
S. hotarui × S. triangurata Yashiro (2007), Kadono (2014)
Synonym of S. ×trapezoidea
Koyama (1958), 
Ohwi (1965, 1981), 
Ohwi & Kitagawa (1992)
Table 1.  Taxonomic treatments of Schoenoplectiella trapezoidea and Scirpus juncoides var. triangulatus.









































































Fig. 1.  Cross section of culms of Schoenoplectiella ×trapezoidea in the population of Makino-cho, Shiga Pref. 
A–C: S. ×trapezoidea (A type), trigonal to pentagonal. D: S. ×trapezoidea (B type), rather sharp tetragonal to 
pentagonal. White disc shows the developing side of pseudo-lateral spikelets, bar = 1 mm. 









タルイ （Fig. 2H），Aタイプ （Fig. 3C－E）につ
いては2n = 42であった。Bタイプは2n = 58 （Fig. 
3H－J），イヌホタルイはマキノ町だけでなく，三
重県伊賀市（J. Oda 4909 ［KYO］），兵庫県神戸
市（id. 7507 ［KYO］），奈良県奈良市（id. 7515 






みられ，対合は乱れていた。ある細胞では2n = 58 




茎の断面の径　カンガレイが最も長く4.14 ± 0.23 
mmであり，最も短いのはホタルイの1.07 ± 0.01 
mmであった。その間で，Bタイプ，Aタイプ，イ
ヌホタルイの順となった（Table 2, Fig. 4A）。 A
タイプ（N = 30）とBタイプ（N = 20）の値を
検定したところ，有意な差があった（t-test, p < 
0.001）。
小穂の長さ　Bタイプが最も長く平均17.0 ± 1.5 
mmあり，最も短いのはホタルイの8.7 ± 1.31 mm
であった。その間で，カンガレイ，Aタイプ，イヌ




葯の長さ　カンガレイが最も長く2.10 ± 0.15 mm
であり，ホタルイが最も短く0.77 ± 0.05 mmであっ
た。カンガレイに続いて，Bタイプ，Aタイプ，イ
ヌホタルイの順となった（Table 2, Fig. 4C）。更に
詳しく見てみると，Aタイプ （1.39 ± 0.09 mm）は
カンガレイ（2.10 ± 0.15 mm）とホタルイ（0.77 
± 0.05 mm）のほぼ中間の値となり，Bタイプ （1.59 




± 0.30 mmで，最も短いのはイヌホタルイの1.22 
± 0.45 mmであった（Table 2, Fig. 4D）。Aタイ
プ（2.42 ± 0.25 mm） とBタ イ プ（2.16 ± 0.28 
mm）では明らかにAタイプのほうが長かった（p 
< 0.001）。
痩果の長さ　ホタルイが最も長く2.14 ± 0.05 mm
であり，イヌホタルイが最も短く1.80 ± 0.07 mm
であった（Table 2, Fig. 4E）。Aタイプ（2.00 ± 0.11 
mm）とBタイプ（1.91 ± 0.11 mm）ではAタイ




た。Aタイプの成熟率は，95%（J. Oda 4906）， 
77%（id. 4907） ，66%（id. 4903） と 個 体 間 の
ばらつきがあり，平均すると79%であった。Bタ
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Fig. 2.  Schoenoplectiella triangulata, S. hotarui from the population at the Makino-cho, Shiga Pref. and S. 
juncoides from nearby fallow field.  A, D, G: S. triangulata, B, E, H: S. hotarui , C, F, I: S. juncoides. A–
C: inflorescence, bar = 1 cm.  D–F: cross section of culm, bar = 1 mm. G–I: late prophase to metaphase of 
meiosis I in pollen mother cell, bar = 10 µm. G & H: 2n = 42 (21II), I: 2n = 74 (37II)
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Fig. 3.  Schoenoplectiella ×trapezoidea used for morphological, reproductive and cytological analyses at Makino 
Population. A−E: S. ×trapezoidea (A-type), F−J: S. ×trapezoidea (B-type). A & F: inflorescence, bar = 1 cm. B & G: 
cross section of culm, bar = 1 mm, black disc shows the developing side of pseudo-lateral spikelets. C & H: 
metaphase of mitosis, bar = 10 µm. D & I: meiosis metaphase I in pollen mother cell; m: monovalent, ht: 
heteromorphic trivalent, bar = 10 µm. E & J: Drawing of chromosome configuration of D & J; monovalent: 
open figure, bivalent: filled figure, heteromorphic trivalent: shaded figure.
































A1 J. Oda 4903 2.11 ± 0.33 11.4 ± 1.55 1.41 ± 0.06 2.32 ± 0.31 1.88 ± 0.08 51/77 (0.66) 0.82 2n = 42 regular
A2 J. Oda 4906 1.97 ± 0.25 11.5 ± 1.46 1.46 ± 0.08 2.52 ± 0.16 2.06 ± 0.05 73/77 (0.95) 0.78 2n = 42 regular
A3 J. Oda 4907 2.18 ± 0.28 11.6 ± 1.17 1.31 ± 0.05 2.35 ± 0.13 2.07 ± 0.05 41/53 (0.77) 0.68 2n = 42 regular
B1 J. Oda 4904 3.18 ± 0.23 16.4 ± 0.70 1.58 ± 0.06 2.09 ± 0.28 1.91 ± 0.10 24/196 (0.12) 0.21 2n = 58 disturbed
B2 J. Oda 4908 2.98 ± 0.31 17.6 ± 1.84 1.60 ± 0.09 2.19 ± 0.28 1.90 ± 0.12 9/212 (0.04) 0.08 2n = 58 disturbed
S. triangulata
J. Oda 4902 4.14 ± 0.23 14.4 ± 2.41 2.10 ± 0.15 2.65 ± 0.30 1.86 ± 0.07 46/51 (0.90) 0.89 2n = 42 regular
S. hotarui
J. Oda 4905 1.07 ± 0.01 8.7 ± 1.31 0.77 ± 0.05 2.32 ± 0.19 2.14 ± 0.05 38/38 (1.00) 0.95 2n = 42 regular
S. juncoides
J. Oda 7509 1.87 ± 0.21 10.3 ± 0.85 1.12 ± 0.10 1.32 ± 0.45 1.80 ± 0.07 36/37 (0.97) 0.97 2n = 74 regular
* Other localities of S. juncoides in Iga-shi, Mie Pref. (J. Oda 4909), Nara-shi, Nara Pref. (id. 7515) and Kobe-shi, Hyogo Pref. (id. 
7507), were all 2n = 74.
Table 2.  Morphological, reproductive and cytological features of Schoenoplectiella trapezoidea and its relatives 
in Makino, Takashima-shi, Shiga Pref.
体から報告があり，それらはすべて2n = 74であっ








山県，広島県から（Yano and Hoahino 2005），
2n = 44が北海道，宮城県，京都府，広島県（岩崎・











体数の報告はホタルイS. hotaruiは2n = 42, 44，
イヌホタルイは2n = 74, 76である。なお，星野他











Yashiro 2004, Yano and Hoshino 2005, 星 野 他
2011，角野2014）を支持する。
Aタイプの起源
Kim et al. （2012） は，マイクロサテライトマー
カーを用いた系統解析から，シカクホタルイは雑種
起源とは考えられないとした。Kim et al. （2012）
が使用したJ. Jung 808331 （AJOU）やJ. Jung 
909132 （AJOU） は，Jung and Choi（2011） に
掲載されているシカクホタルイの図の資料ともなっ
ており，これを見る限り，茎の断面が変則的4－5





果（Yano et al. 2010）とは明らかに矛盾する。
Kim et al. （2012） は，PCRによるマイクロサ
テライトバンド（アレルか遺伝子座なのかは判断


























































S. triangulata A-type B-type S. hotarui S. juncoides
Culm diameter Spikelet length









Fig. 4.  Morphological comparisons among Schoenoplectiella trapezoidea and related species in Makino-cho, 
Shiga Pref. All the characters examined showed significant difference in t-test between A-type and B-type of 
Schoenoplectiella trapezoidea. Bar shows mean value with SD.
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Fig. 5.  The type specimens of Scirpus ×trapezoideus Koidz. (Holotype, KYO) (A) and S. erectus Poir. var. tri-
angulatus Honda (non Roxb.) (Syntype, TI) (B). Both specimens have ovate and not twisted spikelets, refer-








2n = 42はホタルイとカンガレイの雑種として2n 










従来の見解（Hayasaka 2002, Yano and Hoshino 

















イ（2n = 42）であることは先行研究（Koyama 1961, 
Ohwi 1965, Yano and Hoshino 2005, 谷 城2007, 
Yano et al. 2010）からも，マキノ集団の構成からも
ほぼ疑いないので，もう片親は2n = 74の植物と期
待される。日本産カンガレイ節の中で2n = 74とし
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Fig. 6.  Type specimen of Schoenoplectiella ×yashiroi J. Oda & Nagam. collected from Makino-cho, Shiga Pref., J. 
Oda & K. Oda 4904 (KYO)
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て知られているのはイヌホタルイとヒメホタルイS. 
lineolata （Franch. & Sav.） J. Jung & H. K. Choi
である（Yano & Hoshino 2005）が，カンガレイ×ヒ
メホタルイはアイノコカンガレイSchoenoplectiella 
×uzenensis （T. Koyama） Hayas.である。しかし，
この雑種はヒメホタルイの影響を受け，根茎がやや




















イワンヤマイS. wallichii （Nees） Lye（2n = 72： 




Ogura, Kanaido, J. Ohwi & M. Tagawa s.n. 
[KYO]!）。それに対しBタイプの刺針状花被片長は

















































Schoenoplectiella triangulata (Roxb.) J. 
Jung & H.K. Choi, J. Pl. Biol. 53: 230 (2010).
Scirpus triangulatus Roxb., Fl. Ind. 1: 219 (1820); 
T. Koyama, J. Fac. Sci. Univ. Tokyo, sect. 3, 
7: 317 (1958); Ohwi, Fl. Jap. [Ohwi] rev. ed.: 
209 (1965).
Schoenoplectus triangulatus (Roxb.) Soják, Cas. 
Nár. Muz. Odd. Prír. 141: 62 (1972).
Scirpus preslii Dietrich, Sp. Pl., ed. 6. 2: 175 
(1833); Ohwi, Mem. Coll. Sci. Kyoto Imp. 
Univ. ser B, 18: 116 (1944).
Japanese name: Kangare-i
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Schoenoplectiella juncoides (Roxb.) Lye, Lid-
ia 6: 25 (2003); Haysaka, J. Jpn. Bot. 87(3): 
182 (2012).
Scirpus juncoides Roxb. Fl. Ind. 1: 228 (1820); 
Ohwi, Mem. Coll. Sci. Kyoto Imp. Univ. ser B, 
18: 113 (1944) pro parte; T. Koyama, Col. Ill. 
Herb. Pl. Jap, 3: 215 (1964).
Schoenoplectus juncoides (Roxb.) Palla, Bot. 
Jahrb. Syst. 10: 299 (1888).
Scirpus ohwianus T. Koyama, Bot. Mag. Tokyo 
69: 212 (1956) [Type. Japan, Honshu, Chiba 
Pref., Mobara to Yatsumi, T. Koyama 14591 
(TNS photo!)].
Scirpus juncoides Roxb. var. ohwianus (T. 
Koyama) T. Koyama, J. Fac. Sci.  Univ. 
Tokyo, sect. 3, 7: 311 (1958). 
Scirpus erectus auct. non Poiret: C. B. Clarke, 
Fl. Brit. Ind. 6: 656 (1893).
Japanese name: Inu-hotaru-i
Schoenoplectiella hotarui (Ohwi) J. Jung & 
H.K. Choi, J. Pl. Biol. 53: 230 (2010); Haya-
saka, J. Jpn. Bot. 87(3): 182 (2012).
Scirpus hotarui Ohwi, Feddes Repert. Sp. Nov. 
Regni Veg. 36: 44 (1934) [Type. Japan. Hons-
hu. Kyoto Pref., Uji, Kanaidojima, M. Tagawa 
644 (KYO!)].
Scirpus juncoides Roxb. var. hotarui (Ohwi) 
Ohwi, Mem. Coll. Sci. Kyoto Imp. Univ. ser B, 
18: 114 (1944); T. Koyama, J. Fac. Sci. Univ. 
Tokyo, sect. 3, 7: 312 (1958).
Schoenoplectus hotarui (Ohwi) Holub, Folia 
Geobot. Phytotax. 11: 83 (1976).
Scirpus juncoides Roxb., Ohwi, Mem. Coll. Sci. 
Kyoto Imp. Univ. ser B, 18: 113 (1944) pro 
parte.
Japanese name: Hotaru-i
Schoenoplectiella ×trapezoidea (Koidz.) J. 
Jung & H.K. Choi, Korean J. Pl. Taxon. 41: 
27 (2011)
Presumption: Schoenoplectiella hotarui (Ohwi) J. 
Jung & H.K. Choi × S. triangulata (Roxb.) J. 
Jung & H.K. Choi
Scirpus trapezoideus Koidz., Bot. Mag. Tokyo 
39: 26 (1925), pro sp. [Type. Japan. Kyushu. 
Kumamoto Pref., Kumagori, Fukadamura, K. 
Mayebara s.n. (KYO!)].
Schoenoplectus ×trapezoideus (Koidz.) Hayasaka 
& H. Ohashi, J. Jpn. Bot. 75: 224 (2000).
Scirpus erectus Poir. var. triangulatus Honda, 
Bot. Mag. Tokyo 45: 45 (1931) [Syntype. 
Japan. Honshu. Tochigi Pref., Taharamura, 
Kawauchigun, H. Sekimoto 16 (TI!) and Toch-
igi Pref., Sugatagawa, H. Sekimoto 6 (TI n.v.)].
Scirpus juncoides Roxb. var. triangulatus (Honda) 
Ohwi, Mem. Coll. Sci. Kyoto Imp. Univ. ser. B, 
18: 115 (1944).
Japanese name: Shikaku-hotaru-i (Koidzumi 
1925), Sankaku-hotaru-i (Honda 1931).
Schoenoplectiella ×yashiroi J. Oda & Na-
gam., hybr. nov. (Figs. 1D, 3F‒J, 6)
Presumption: Schoenoplectiella juncoides (Roxb.) 
Lye × S. triangulata (Roxb.) J. Jung & H.K. 
Choi
Hybrida naturalis putativa intermediaque inter 
Schoenoplectiellam juncoidem (Roxb.) Lye & S. 
triangulatam (Roxb.) J. Jung & H. K. Choi. Af-
finis S. ×trapezoideae culmis trapezoideis, sed 
differt culmis acute angulis, spiculis longis (ad 
25 mm) et saepe tortis, acheniis fere immatu-
ris. 
Typus. Japan. Shiga Pref., Makino-cho, Ta-
kashima-shi, J. Oda & K. Oda 4904 (KYO!).
Perennial herb. Rhizomes tufted. Culms 
10−20, irregularly tetrangular to heptangular, 
light green, 50−80 cm tall, 2.5−3.5 mm thick, 
covered with leaf sheath at the base. Leaves 
reduced to sheath, light brown to dark brown, 
5−8 cm long. Bract erect, irregularly triangu-
lar to tetrangular, light green, 4−8 cm long. 
Spikelets 3−8, cylindrically ovoid, often twisted, 
straw-green, 10−25 mm long, 4−4.5 mm thick. 
Scales ovate, acute, straw-green, 3.5 mm long, 
3 mm wide. Anthers 3, yellow, 1.5−1.7 mm 
long. Achenes obovate, chestnut brown at ma-
turity, 1.9−2.1 mm long, 1.6−1.8 mm wide, but 
rate of maturity low; bristles 6, retrorse, almost 
as long as that of achene (1.8−2.5 mm long). 
Stigmas 2−3.
Japanese name: Shikaku-inu-hotaru-i (nov.)
Other specimens examined.  JAPAN. Hon-
shu. Tochigi Pref.: Shimokawado, Sakura-shi, 
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T. Noguchi s.n. [herb. J. Oda 7139] (KYO). —
Hyogo Pref.: Aina, Kitaku, Kobe-shi, J. Oda & N. 
Matsuoka 7506 (KYO).—Wakayama Pref.: Na-
kazato, Nachikatsuura-cho, J. Oda & K. Ohora 
2246 (KYO), Sabe, Koza-cho, Higashimuro-gun, 
Y. Koga 13972 (KYO). Kyushu. Oita Pref.: 
Sakanoue, Kusu-cho, Kusu-gun, Y. Koga 12528 
(KYO). —Miyazaki Pref.: Nagai, Kitagawa-cho, 
Higashiusuki-gun, Y. Koga 15015 (KYO); Ieta-
nishi, Kitagawa-cho, Higashiusuki-gun, Y. Koga 
15016 (KYO).
Notes: Chosei-mura, Chiba Pref. cited in Ya-
shiro (2007) is probably one of the localities for 
this hybrid.  Hayasaka (2002) recognized this 
hybrid as Schoenoplectiella juncoides × S. trian-
gulata based on some specimens from Indone-
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